Recently there has been a trend toward economic cause it is profitable, not because of a statutory deregulation of transportation by the federal governobligation to provide service (Banks and Associates; ment. The Airline Deregulation Act of 1978, the StagBreen and Allen; Pustay). gers Rail Act of 1980, and the Motor Carrier Act of 1980 have reduced the regulatory role of the federal government and, in general, place increased reliance DEREGULATIONS' INFLUENCE ON on the market for resource allocation. Earlier, the Mo-INTRASTATE SERVICE tor Carrier Act of 1935 exempted from economic regulation the haulage of agricultural commodities moving Three recent studies have attempted to measure in interstate commerce. In spite of the historic deregushipper opinions about the deregulated motor carriage lation of agricultural motor carriage and the recent industry. On 1 July 1980, interstate regulation of momove by the federal government toward deregulation, tor transport expired in Florida. The Interstate Comthe motor carrier deregulation question remains very merce Commission recently compiled a random survey important in many states.
to assess initial shipper and carrier reactions to dereguStates have varying degrees of motor carrier regulation (ICC). The majority of shipper respondents belation; typically economic regulation focuses on conlieve no change in quality of service resulted from trol of the entry, routes, rates, and commodities that a motor carrier deregulation in Florida. Freeman concarrier is permitted to transport. I Intrastate motor carducted an expanded study of Florida shippers after the riage is heavily regulated in Texas. Many Texas agriexpiration of intrastate regulation. Results indicate that cultural groups oppose this regulation and favor most shippers prefer deregulation and that their preflegislation that would place intrastate trucking in an erence for deregulation is not affected by firm size. In environment similar to that which exists for exempt in-1978, Allen et al. surveyed New Jersey carriers and terstate agricultural motor carriage. Regulated truckshipper/receivers to assess perceptions of unregulated ing interests generally oppose the proposed legislation.
and regulated motor carriage. They found that largeTwo arguments consistently forwarded by the motor volume and small-volume shipper/receivers favor uncarrier industry center on the issues of industry stabilregulated motor carriage; both groups believe the unity and service to small-volume shippers and rural regulated motor carrier to have lower freight charges. communities. Trucking interests argue that an unreguThis paper reports on a study designed to measure lated motor carrier industry produces an unstable ecoTexas fresh fruit and vegetable shippers' opinions of nomic environment. Constant entry and exit of firms motor carrier service offered by the regulated intraand the continuous downward pressure on profit marstate and the exempt interstate motor carrier. Study obgins result in a deterioration of service. This unstable jectives are (1) to determine if motor carrier regulation environment produces a motor carriage industry that improves the quality of service offered to fruit and provides inferior service to shippers and receivers, vegetable shippers, and (2) to evaluate the issue of disTrucking interests also argue that deregulation of crimination by the unregulated or exempt motor cartrucking will result in diminished service and/or higher rier against small-volume shippers. rates to small-volume shippers and rural communities.
Texas fresh fruit and vegetable shippers are in an This will place small-volume shippers at a comparaexcellent position to contrast regulated and unregutive disadvantage when using unregulated motor carlated motor carriage. They typically arrange for transriage to serve existing markets. Nondiscriminatory portation and employ both types of carriers. The pricing and service to all users has been a historic jusregulated intrastate motor carrier serves in the in-state tification for regulating motor carriage (American metropolitan markets, while the exempt interstate carTrucking Association, Inc.; Lawrence carrier or the exempt interstate carrier provided the best for-hire motor freight services within Texas, a certifiservice for each selected characteristic, or whether cate of public convenience and necessity must be obsimilar service was provided by the two types of cartained from the Commission. In-state motor carriers of riers. To measure shippers' opinions concerning likely fresh fruits and vegetables are typically certified as outcomes of intrastate deregulation, a similar procespecialized motor carriers. The carrier's authority is dure was followed. Eight possible effects of deregugenerally restricted to subregions of the state and allating in-state motor carriers were selected. Shippers lows the carrier to transport only specified commodiwere asked to indicate whether they believe deregulaties over irregular routes and schedules. Applications tion would result in a favorable change, an unfavorfor these certificates are formally reviewed in hearings able change, or no effect, or if they had no opinion conducted by the Commission, and the applicant is reregarding the possible outcome. quired to present evidence demonstrating public con-A 1959 U.S. Department of Agriculture study, along venience and necessity. If the application is protested with input from fresh fruit and vegetable industry perby existing carriers, obtaining the permit may be difsonnel, was used to develop the list of service attrificult or impossible.
3 butes and list of expected deregulatory results included The Commission also takes an active role in the esin the survey. Special attention was focused on identablishment of intrastate motor carrier rates. After a rate tifying quality of service attributes impacted by regurequest is initiated by a rate bureau or individual carlation. 5 USDA personnel conducted interviews of rier, rate hearings are conducted and administered by frozen fruit and vegetable processors to assess the imthe Commission, at which time all concerned parties pact of a newly acquired exempt status for interstate have an opportunity to present evidence. If the rate is motor carriage. The study identified several areas of approved, the Commission issues an appropriate order service as critical in deciding whether or not to use exestablishing the new rate.
empt motor carriers for transport. The USDA also inIn contrast, interstate motor carriage of agricultural quired into the expected effects of placing frozen fruits commodities was exempted from economic regulation and vegetables on the exempt commodity list.
2 A statistical comparison of regulated and unregulated fruit and vegetable rates revealed that Texas's regulated rates generally exceed unregulated interstate rates for comparable distances. Also, a survey of Texas's regulated intrastate carriers found that most regulated carriers believe the intrastate hauls to be most profitable. Accordingly, there appears to be no economic incentive for the regulated carriers to participate in interstate haulage (Fuller, Makus, and Lamkin) .
3 A review of applications submitted to the Commission between September 1981 and June 1982 revealed that 47 percent of the applications to transport agricultural products have been granted. Texas statute allows for sale of issued certificates; accordingly a secondary market has been established. A review of sales transactions between March 1981 and August 1982 showed certificate values ranging from $500 to $25,000 for agricultural certificates. The average value of the certificates was $4,460 (Fuller, Makus, and Lamkin) .
4 Three weeks after the initial questionnaire was mailed to the 116 fresh fruit and vegetable shippers, a follow-up letter with the same questionnaire was sent to nonrespondents. No additional effort was made to contact nonresponding shippers.
5 Extensive interviews with shippers and industry personnel were carried out to develop a list of motor carrier service attributes that were affected by the nature of regulation.
To determine whether regulation leads to a superior ment that small-volume shippers are discriminated quality of motor carrier service, survey results were against in an unregulated environment. The chi-square analyzed using a normal approximation of the binotest for group independence is used to determine if mial distribution (Conover) 
The test to determine a majority is:
Ho: p*, 50 percent Ha: p > 50 percent where: Y = number of respondents in a particular response category p* = proportion of total responses from the null hypothesis n = number of observations 7 The testing procedure will be essentially the same as that used for the quality of service attributes just discussed. The only difference is that "all other" responses will include three remaining possibilities rather than two. The alternative hypothesis is that at least one set of percentages in the jt response category is not equal. Since the number of observations is fairly low, expected cell frequencies were small in several tests. Many authors typically argue that the chi-square approximation requires expected cell frequencies of 5 or more (Cochran) . Others have argued this general rule is arbitrary and quite conservative. Conover (pg. 156) indicates that expected cell counts of 1 are acceptable under certain circumstances. Roscoe and Byars (pg. 759 ) specify average expected cell frequency as the critical criterion and find that even with extreme departures from a uniform distribution of responses, an average frequency of six or more is acceptable for a 5-percent test. All of the chi-square tests in this analysis meet the Roscoe-Byars criterion. ence between carriers is listed for each service attri- the hypothesis is rejected, the majority of shippers ex-* Indicates a rejection of the null hypothesis that less than or equal to 50 percent of shippressed a preference for the exempt interstate carrier.
pers fall into a particular response column (n= 55).
Examination of the response patterns in Table 1 yields further insight on the quality of service offered that deregulation will result in small-volume shippers by the two carrier types. For 11 of the 14 service attripaying higher rates, a loss of out-of-the-way markets, butes, over 50 percent of the respondents believe that or a shortage of trucking equipment. The Z-test results superior service is provided by the exempt interstate provide strong evidence that fresh fruit and vegetable motor carrier or that similar service is offered by the shippers believe deregulation would have a desirable two carrier types. A larger percentage of the responoutcome. dents perceive the unregulated interstate carrier's serBecause Texas shippers have experience with carvice as superior to the regulated intrastate carrier for riers that operate in the unregulated interstate transall service attributes except one. The exception is "has portation market, they have informed opinions fewer loss and damage claims," and 28.3 percent faregarding possible outcomes associated with motor vor the exempt carrier. For the remaining attributes, the carrier deregulation in Texas. The survey revealed that percentage of respondents favoring the regulated cara small percentage of the respondents have an unfarier ranges from 5 to 17 percent. The results indicate vorable reaction regarding the results of deregulation. that shippers do not receive superior overall service In all cases, an undesirable outcome was thought to be from the regulated carrier, except for the service atlikely by less than 8 percent of the total survey sample. tribute "has fewer loss and damage claims." Also, the response patterns from Table 2 concerning Shipper responses to the list of expected results asrates, truck availability, and the impact on out-of-thesociated with in-state deregulation are summarized in way markets are consistent with the previous discus- Table 2 . The percentages of total respondents believsions on service quality. Table 1 reflects that a majoring that the result would occur with deregulation (yes), ity of shippers find the unregulated carrier superior would not occur with deregulation (no), would not be regarding these three service areas. Table 2 shows that effected by deregulation (no effect), or having no shippers feel the three areas of service would be faopinion regarding the deregulatory effect (no opinvorably affected by deregulation. ion), are listed for each of the eight expected result catTexas fresh fruit and vegetable shippers believe that egories. For example, 80.4 percent of the respondents changing to a deregulated motor carriage environment believe that in-state rates would be lowered if dereguwould improve quality of service. Chow argues that lation occurred and 65.4 percent believe that smallsurveys of this type tend to be biased in favor of the volume shippers would not pay higher rates (Table 2) . status quo. If this bias does exist, study results may be To identify a statistical majority, the Z-test was emconservative estimates of the desirability of change. ployed to evaluate the null hypothesis that less than or equal to 50 percent of fresh fruit and vegetable shipDiscrimination and Shipper Size pers have similar expectations about a particular outcome. A rejection of the null hypothesis indicates that
To determine whether regulation affects the quality a majority of shippers feel similarly concerning the imof service provided to small-volume versus large-volpacts of deregulation. This null hypothesis is rejected ume shippers, survey results from firms with 400 or for six of the eight expected results (Table 2 ). In each fewer annual truckload shipments were segregated and case, hypothesis rejection is associated with a favorclassified as small. Firms having in excess of 400 able expectation regarding deregulation. A majority of truckloads were placed in the large-shipper category. shippers believes that deregulation will lead to lower This firm-size breakdown was based on conversations rates, increased truck availability, and an increase in with officers of the shippers' association. backhauls. Furthermore, a majority does not believe Small-volume and large-volume shipper responses regarding quality of service offered by the regulated and A survey of fresh fruit and vegetable shippers within unregulated motor carriers are presented in Table 3 . For the state was carried out to evaluate two traditional arthe service characteristic "carriers more financially guments supporting motor carrier regulation. The first responsible," for example, 21.0 percent of the smallargument centers on the effect of regulation on the volume shippers favor the intrastate carrier, 15.8 perquality of motor carrier service. Regulatory propocent prefer the interstate carrier, and 63.2 percent benents argue that motor carrier regulation provides stalieve that there is no difference between the two carrier bility for an industry they allege to be chaotic. This types. Regarding the same service attribute, 11.4 perstability improves service and directly benefits shipcent of the large-volume shippers find the intrastate pers. The second issue involves discrimination against carrier superior, 28.6 percent favor the interstate carsmall-volume shippers. Since unregulated carriers are rier, and 60.0 percent believe that no difference exists.
not legally obligated to provide comparable service to The chi-square statistic was used to test whether the small-volume shippers, supporters of regulation argue large-volume and small-volume shipper response disthat this traffic segment will receive a low priority and tributions for each quality-of-service characteristic were be poorly serviced. statistically different. The failure to reject at the fiveCriteria for evaluating performance include 14 qualpercent level for all service characteristics (the critical ity-of-service attributes and 8 expected outcomes of value for the five-percent test with two degrees of freederegulation. Survey results are statistically analyzed dom is 5.99) indicates that small-volume and largeusing a normal approximation of the binomial distrivolume shippers feel similarly regarding service probution (Z-test). Texas fresh fruit and vegetable shipvided by the two carriers; there is no statistical indipers believe that service provided by the exempt incation that small-volume shippers feel differently terstate carrier is superior or comparable to that of the toward regulated or unregulated carriers than large regulated intrastate carrier. In addition, these shippers shippers.
strongly express an expectation that the results would CONCLUSIONS be favorable if intrastate trucking were deregulated. To analyze the issue of discrimination against the Texas fruit and vegetable shippers use truck transsmall-volume shipper, respondents are categorized as portation almost exclusively in moving their products small or large based on annual shipments. The reto interstate and intrastate markets. Intrastate motor sponse patterns for the two groups are statistically carriers are heavily regulated by the Railroad Comcompared using the chi-square test for group indepenmission of Texas, while the interstate carriers operate dence. For all 14 quality-of-service attributes, the test under an exempt status. As a result, these shippers are cannot identify any difference in response patterns beknowledgeable of both motor carrier types and are in tween small-volume and large-volume shippers. The an excellent position to contrast the quality of services small-volume shippers do not feel that inferior service offered.
is being provided by the unregulated motor carrier.
